Is smoking an occupational risk?1
The systemic effects of smoking in relation to occupational health, especially as regards effects on the cardiovascular system, were discussed by Dr D M Davies, Occupational Health Adviser to British Petroleum.
Smoking products may be of importance in occupational health terms by prejudicing physiological function and transforming innocuous into harmful materials. They can also increase the body burden of materials to which exposure occurs at work or augment effects on target organs which are already compromised by workplace materials. In the latter case, the combined impact on the cardiovascular system of carbon monoxide from smoking and of potentially cardiotoxic materials in the workplace such as carbon disulphide, arsenic and arsine, chloro-and fluorohydrocarbons, nitrates, cadmium and other metals, methylene chloride and some ring and straight-chain hydrocarbons, is particularly important.
The cardiovascular effects of nicotine on blood pressure, pulse, vascular tone and cardiac rhythm are short-lived, but carbon monoxide has longlasting effects. Dr Davies demonstrated that in a sealed environment with a mean ambient CO level of 25 parts/to", the mean carboxyhaemoglobin (COHb) of non-smokers rises from less than 1% in fresh air to over 4%, while that of smokers rises from about 4% outside to a mean of 8% inside. Since a rise of 2% or 3% in COHb can cause angina in predisposed subjects, such increases, in the region of 4%, might be significant in terms of cardiovascular health under conditions of continuous CO exposure, and this is, in effect, what habitual smokers subject themselves to.
Tests with healthy non-smoking volunteers subjected to prolonged exposure to carbon monoxide in an experimental facility showed that at 15 parts/In" 3 out of 16 subjects developed ECG changes, mainly alterations in the P waves, while at 50 parts/IO" 6 out of 15 showed similar changes, compared with none of 14 subjects at oparts/If)", The threshold limit value is 50 parts/Hi", and at 75 parts/Itl" 7 of 10 subjects developed ECG changes. In some cases the effects I Report of meeting of Section of Occupational Medicine, 27 March 1980 0141-0768/81/0 I0073-02/$0 1.00/0 lasted for many days after exposure had ceased and are thus unlikely to have been due to relative hypoxia from COHb formation. The ECG changes probably represent a specific toxic effect on the myocardium in the region of the sinus node, altering the normal cardiac impulse exit pathways.
Dr Davies concluded that where occupational exposure to any potentially cardiotoxic materials is possible, smoking should be prohibited, and that those who may be so exposed should be urged to give up smoking altogether.
Dr Muriel Newhouse, Senior Research Fellow at the London School of Hygiene & Tropical Medicine discussed smoking in relation to asbestos-related disease. The hazards to health of both asbestos and smoking are well known, but there has been much debate on whether they constitute a simple additive or a multiplicative risk.
The nonmalignant effects of asbestos inhalation are pleural plaques and pulmonary fibrosis. A review of the literature by Dr Newhouse showed that the effect of smoking has only recently been fully investigated. Weiss (1971) first demonstrated an excess of radiological fibrosis among smokers. Rossiter & Harries (1979) and McMillan et al. (1978) found an increase in opacities amongst smoking dockers. Berry et al. (1979) also found more radiological opacities, crepitations and asbestosis that were not due solely to increasing age. Mortality studies by Selikoff & Hammond (1978) showed a definite increase in deaths from asbestosis in smokers. On the other hand, Weill et al. (1975) from New Orleans and Samet et al. (1979) from Boston found no association, and Liddell et al. (1977) also had inconclusive results.
As for malignant disease due to asbestos, there is no evidence of any relationship between smoking habits and the development of mesothelial tumours (McDonald et al. 1970) . For primary lung cancer, on the other hand, the association has been well established since 1968 (Selikoff et al. 1968 ) and confirmed by their latest study of I 780 insulation workers in the USA and Canada, which shows five times more deaths among non-smoking asbestos workers than in the general population, but ten times more among exposed male smokers (Selikoff, 1980, personal communication) . The recent study by J C McDonald (1980, personal communication) shows an increased risk with increasing asbestos exposure and higher levels of smoking, but the figures do not fit well into either the additive or multiplicative model.
In 1972 Berry, Newhouse & Turok reviewed a cohort of 1800 male and 600 female asbestos workers from Barking. A comparison of observed deaths from lung cancer and those expected under the additive or the multiplicative model shows a better fit with the latter, especially among the women asbestos workers, and Saracci (1977) also found the multiplicative hypothesis more plausible. A further study of deaths between 1971 and 1975 had so far not shown a good fit into either model. Dr Newhouse finally discussed what action industry can take. Legislation has been tried in Australia and Norway, but is not effective in stopping smoking in asbestos workers. The majority of employers recruit smokers for asbestos work, although some give preference to nonsmokers. A majority of employers do not allow smoking on the job and at the pre-employment examination warn new employees against smoking. Complete education programmes are rare, but in the light of all the statistical evidence employers certainly should make every effort to stop asbestos handlers smoking on the job and preferably altogether.
The conclusion from both these presentations is clear -that smoking is a definite occupational risk, both from its cardiovascular effects and for lung cancer and fibrosis. But just as one confidently condemns cigarettes, a paper is published (Weiss 1980 ) which demonstrates that among people working with chloromethyl ethers (CME), nonsmokers developed more lung cancers than smokers. Continued smoking may entail a factor which partially inhibits the carcinogenic effect of CME, possibly due to greater hydrolysation by the increased bronchial secretions and altered viscosity of the mucous blanket among smokers. If confirmed, this is certainly a special exception to the rule that occupational hazards are greatly increased by smoking.
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